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ABSTRACT

Designed 10 meet the job~related metric measurement
needs of students interested in commercial, industrial, and
residential electricity, this instructional package is one of three
for the construction occupations cluster, part of a set of 55
packages for metric instruction in different occupations. The package
is intended for students who already know the .occupational
terminology, neasurement terms, and tools currently in use. Each of
the five units in this instructional package contains performance
objectives, learning activities, and supporting informatiomn in the
form of text, exercises, and tables. In addition, suggested teaching
techniques are included. At the back of the package are
objective~based evaluation items, a page of answers to the exercises
and tests, a list of metric materials needed for the activities,

- references, and a list of suppliers. The material is designed to
accommodate a variety of individual teaching and learning styles,
€.9g., independent study, small group, or whole-class activity.
Exercises are intended to facilitate experiences with measurement
instruments, tools, and devices used in this occupation and
job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands-on experiences for the students. This unit enables students to
become familiar with the basic metric units, their symbols, and
measurement instruments; and to develop a set of mental references
for metric values. The metric system of notation also is explained.
Unit 2 provides the metric terms which are used in this occupation
‘and gives experience with occupational measurement tasks. Unit 3
focuses on job-related metric equivalents and their relationships.
Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. It also L
provides experience in comparing metric and customary measurement S
instruments. Unit 5 is designed to give students practice in
converting customary and metric measurements, a skill considered
useful during the transition to metric in each occupation. (HD)
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~‘TEACHING AND LEARNING
-~ THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
metric measurement needs of students. To.use this package students
should already know the occupational terminology, measurement
terms, and tools currently in use, These materials were prepared with

 the help of experienced vocational teachers, reviewed by experts, tested

"in classtooms in different parts of the United States, and revised before

- distribution,

Each of the five units of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exercises, and tables. In addition, suggested teaching techniques
are inchlided. At the back of this package are objective-ased evaluation
items, a page of answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliers.

Classroom experiences with this instructional package suggest the
following teaching-learning strategies:

1. Let the first experiences be informal to make learning the metric
~ system fun.

2. Students learn better when metric units are compared to familiar
objects. Everyone should leamn to “think metric.” Comparing
metric units to customary units can be confusing.

4. Students will learn quickly to estimate and measure in metric units
by “doing.”

4, Students should have experience with measuing activities before
getting too much information,

5. Move through the wts in an order which emphasizes the s'im-‘,_l
plicity of the metric system (e.g., length to area to volume),

6. Teach one concept at a time to avoid uverwhelmmg students with
100 much matetial. ‘o

Umtl isa general introduction to the metric system of measure:
ment which provides informal, hands-on experiences for the students.
This unit enables students to become familiar with the basic metric
units, their symbols, and measurement instruments; and- to develop a
- set of mental references for metric values. The metric system of nota-
© Oy isexplained.

ERIC

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks.

Unit 3 focuses on jobrelated metric equivalents and their relation-

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. [t also pro-
vides experience in comparing metric and customary measurement in-
struments,

Unit 5 is demgned to give students practice in converting custorn:
ary and metric measurements. Students should learn to “think metric"
and avoid comparing customary and metric units, However, skill with
conversion tables will be useful during the transition to metti: ineach
occupation,

Using These Instructional Materials

This package was designed to help students learn a core of know!:
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and job-related. tasks of estimating
and measuting.

This instructional package also was designed to accommodate
vatiety of individual teaching and learning styles. Teachers are encour- -
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References
may be used as supplemental resoutées Exercises may be used in inde-

- pendent study, small groups,, or vholeclass activities. All of the
 matérials can<be’ expanded 5§ the teacher,

Gloria S. Cooper
Joel H. Magisos
Editors

This publication was developed pursuant (o contract No. 0EC:0-74.9335 with the

Bureau of Occupational and Adult Education, U.S. Department of Health, Educa- '
" tion and Welfare. However, the oinions expressed herem do not necsssanfy
" reflact -the position or palicy of the Us. Olhce of Educanon and no o!hclal

endorsement by the U $ Qffice of Education should be inferred.
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UNIT

SUSGESTED TEACHING SEQUENCE

These introductory exercises may require
two or three teaching petiods for all five
areas of measurement,

Exercises should be followed in the order
given to best show the relationship
between length, area, and volume,

Assemble the metric measuring devices
(rules, tapes, scales, thermometers, and
measuting containets) and ob]ects to be
measured. *

Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities.

Have the students estimate, measure, and
record using Exercises 1 through 5.

Present information on notation and
make Table 1 available,

Follow up with group discussion of
artivities.

*Qther school departments may have devices which
can be used. Metric suppliers are listed in the reierence
section,
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-
/OBJECTIVES

The student will demonstrate these skills for the Linear, Area, Volume or Capeity, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here,

o

Symbols are not followed by periods (m not m.),
Symbols are not followed by an  for plurals (25 g not 25 gs).
A space separates the numerals from the unit symbols (4 1 ot 41).

Spaces, not commas, are used to separate large numbers mto groups of three
digits (45 271 kmnot 45,271 km).

A zero precedles the decimal point if the number is less than one (0.52 g not 52 2).

7. Litre and metre can be spelled either with an -te or -er ending.

EXERCISES
SKILLS ‘
Linear A Volume or Capacity M Temperature
(bp. 3+ 4) (pp. - 6) (.79 (pp. 910 - {p.11)
1, Recognize and use the millimetre (mm) | square cubic centi- gram (B degree Celsius
unit and its symbol for: centimetre metre lcml) ‘ (°C)
centimetre (¢tn) (em?) kilogram  {kg)
2, Select, we, and read the ‘ cubie metre
sppropriate measuring metre  (m) square (m®)
instruments for: melre .
m) lie (1)
3. Stale orshawsa e
physical reference for: milliftre (mi)
4, Eslimate within 25% height, width, or the aren of capacity of the mats of objects | the temperature of
of the actua) mesaure length of objects | agivensurface| containers | ingramsand kil | the air or a liquid
gams
5. Read correctly metre stick, metric measurements | & kilogram scaje A Celsius thermometer | |
Lape measure, and on gradusted and & gram scale
metric rulens volume measur.
ing devices
1
S
RULES OF NOTATION

1. Symbols are not capitalized unless the unit is a proper name (mmnot MM).

e s

~ Information Sheet 1




 METRIC UNITS, SYMBOLS, AND REFERENTS

METRIC PREFIXES

"

it e |
Quantity Metric Unit Symbol | Useful Referents
Length millimetre mm Thickness of dime or paper
1 ' clip wire
centimetre m Width of paper clip
metre m - | Height of doot about 2 m
kilometre 12-minute walking distance
Aren square Area of this space
centimetre cm?
square metre m’ Area of card table top
hectare ha Football field including sidelines
‘ and end zones - -
Volume and millilitre ml Teaspoon is § ml
Capaciy lte | A litle more than 1 quart
cubic
centimetre em? Volume of this container
cubic mette m’ A little more than a cubic yard
Mass milligram mg Apple seed about 10 mg, grain of
salt, 1 mg
gram g Nickel about 5 ¢
kilogram - kg - Webster's Collegiste Dictionary
metric ton . S
(1 000 kilograms) [t Volkswagen Bestle
- Table 1-a

il L P
1000000=10° | mega (mega) M
1000=10° | ko (i) k
100=10° | hecto (hek't3) h-
10=10" | deka (déK’) s
Base Unit 1 = 10° |
01=10" | deci(ded) d
001=10" | centi (s8f) ¢
0001:107 | milipd | m
0000001 =107 | micro (mikro) uo
Table 1~b




. LINEAR MEASUREMENT ACTIVITIES

- Metre, Centimetre, Millimetre

. THE METRE (m)

A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. Pick up one of the metre
- sticks and stand it up o the

floor. Hold it in place with
one hand. Walk around the
stick, Now stand next to
the stick, With your other
hand, touch yourself where
the top of the metre stick
comes on you,

THAT 1S HOW HIGH A METRE I8!

2. Hold one arm out straight

at shoulder height, Put

the metre stick along this
arm until the end hits the
end of your fingers. Where
is the other end of the
metre stick? Touch your-
self at that end.

THAT IS HOW LONG A METRE I8!

TR THE CENTER FOR VOCATIONAL EDUCATION
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3. Choose a partner to stand
at your side. Move apart
50 that you can put one
end of a metre stick on
your partner’s shoulder
Jtheotherendon
your shoulder, Look at
the space between you,

........

THAT I8 THE WIDTH OF A METRE! \‘

DEVELOP YOUR ABILITY 70 ESTIMATE IN METRES

Now you will improve your ability to estimate in metres,

Remember where the length and height of a metre was on your
body. . o

For each of the following items:

Estimate the size of the items and write your estimate in the. ‘.“,  -
ESTIMATE column, Measure the size with your metre'stick
and write the answer m the MEASUREMENT column,

Decide how close your estimate was o the actual measure, If
your estimate was within 25% of the actual measure you are a
“Mettic Marve],” ‘

How Close
Estimate Measurement Were You?

(m) (m)

. Height of door knob

from floar, —

Height of door,
Liength of table.
Width of fable.

Length of wall of
this room.

Distance from
you to wall,




0. THE CENTIVETRE (em) -

‘ Theré are 100 centirﬁetres in one metre. If there are 4 metres and
* 3 centimetres, you write 403 em [(4 x 100 cm) + 8 em = 400Lm
+3cm]

A. "DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your thumbnail,
How wide is it? cm

2. Measure your thumb from the firs
em

3. Use the metric ruler to find the width vt your palm.
cm

4. Measure your index or pointing finger. How long is it?
cm

5. Measure your wrist with a tape measure. What is the distance
around it? cm

 II.- THE MILLIVETRE (1m)

There are 10 millmetres in one centimetre. When 2 Meastrement s
2 centimetres and 5 millimetres, you write 25 mm (2 x 10 mm)
+5mm=20mm+5mm], Thereare 1 000 mm in 1 m.

A. DEVELOP A FEELING FOR THE SIZE OF A MLLIETRE

Using a ruler marked in millimetres, measure:

1. Thicknessof apaperclipwire, ~ ____ mm |
2. Thickness of your fingernail —
3. Widt.. »f your fingernail, mm
4. Diameter (Width)ofacoin, . mm
5. Diameter (thickness) of your pencil mm.
6. Width of a postage stamp. mm

6.~ Use the tape measue to find your waistsie. _____ em B, DEVELOP YOUR ABILITY T0 ESTIMATE IN MLLINETRES
m-B DEVELOR YOUR ABILITY TO ESTIMATE IN.CENTIMETRES . —...... . ——You-ate-now-ready-to-estimate-in-millimetres--For-each of the-
following items, follow the procedvces used for estunatmg in o
You are now ready to estimate in centimetres. For each of the metres,
following items, follow the procedutes used for estimating in | | How Close -
metres. Estimate Measurement  Were You?
How Close (mm)  (mm) |
 Estimate Measurement Were You? 1. Thickness of a

(cm)  (cm)

1. Length of a paper
clip,

2. Diameter (width)
of a coin,

3. Widthofa
postage stamp.

4. Lengthola
pencil.,

5. Vidth of a sheet

of paper.

THE CENTER FOR VOCATIONAL EDUCATION

nickel.

2. Diameter (thlckness)
of a bolt.

3. Lengthof a bolt.

4,  Width of a sheet
of paper,

5. Thickness of a board
or desk top.

button,

 Exercise 1




AREA MEASUREMENT ACTIVITIES

'Square Centimetre, Square Metre

WHEN YOU DESCRIBE THE AREA OF SOMETHING, YOU ARE
SAYING HOWMANY SQUARES OF A GIVEN SIZE IT TAKES TO
COVER THE SURFACE. >

I THE SQUARE CENTIMETRE (cm’)
A. DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Takeaclearplasticc v use the grid on page 6.
2. Measure the len'" ana . . f one of these small
squares with a cousimety  fer,

TAAT 15 ONE SQUARE CENTIMETRE! o

3, Place our fingernail over the grid. About how many
squares does it take to cover your fingernail?
2
om

4. Place a coin over the grid. About how many squares
- does it take to cover the coin? e’

5 Place a postage stamp over the grid. About how many
squares does it take to cover the postage stamp?.

em?

6. Place an envelope over the grid. About how many
squares does it take to cover the envelope?

em!

7. Measure the length and width of the envelope in centi-
metres. Length emywidth ______em.
Multiply to find the area in square centimetres,

emx____cms= em’, How
- close are the answers you have in 6. and in 7.7

- ‘THE CENTER FOR VOCATIONAL EDUCATION

B, DEVELOP YOUR ABILITY TO ES’I‘IMATE IN SQUARE

I:—~THE-SQUARE METRE (m?)

= o0 BN

desk top.

CENTIMETRES

You are now ready to develop vour ability to estimate
in square centimetres.

Remember the size of a square centimetre. For each of the

following items, follow the procedures used for estimatingin

metres,

How Close

Estimate Measwrement Were You?

(') (em?)

Index card,

Book cover.

Photograph.

Window pane or

A. DEVELOP A FEELING FOR A SQUARE METRE

1. Tape four metre stncks together to make a square whxch

is one metre long and one metre wide.

bigit s

Lk

2. Hold the square up with one side on the floor to seehow

3. Place the square on the floorin a comer. Step back and

look, See how much floor sbace it covers.

4. Place the square over a table tdp or desk to see how
much space it covers,

5. Place the square against the bottom of a door. See how

mich of the door it cover. How many squares would it

take to cover the door? m? |
THIS IS HOW BIG A SQUARE METRE IS!

 Exercise2 -
(continued on next page)



~ Wall

Side of file cabinet.

'DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

METRES -

You are now ready to estimate in square metres. Follow the
procedures used for estimating in metres.

_ How Close
Estimate Measurement Were You?

m)  (m?)

Door.

CENTIMETREGRID

Full sheet of
newspaper,

Chalkboard or
bulletin board.

Floor.

Wall chart or poster.

 Exercise 2
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‘ VOLUME MEASUREMENT ACTIVITIES
Cme Centlmetre Llfre Millilitre, Cubic Metre

THE CUBIC CENTIMETRE (cm’)
A. DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

- 1. Pick up a colored plastic.cube, Measure its length,

height, and width in centimetres.
THAT IS ONE CUBIC CENTIMETRE!

2. Find the volume of a plastic litte box.

a. Place a ROW of cubes against the bottom of one side
of the box, How many cubes fit in the row?_

b. Place anothet ROW of cubes against an adjoininé side
- ofithe box. -How-many rows fit inside the box
to:make one layer of cubes?

How many cubes:in each row?

2. Freezer container,

" How many cubesiin the layerin the bottom of the
tox?

c. Stand a ROW of cubes up against the side of the box,
How many LAYERS would fit in the box?

How many cubes in each layer? ______

———————

‘How many cubes fit:in the box: altogether°______

“THE VOLUME OF THEBOX 1S ___CUBIC
CENTIMETRES. ‘

d. Measure the length, width, and:height of the box in
centimetres. Length om; width om;
height e, Multiply-these numbers to find
the volune in cubic:centimetres:

3

omx cmx tm= cme.

Are the answers the same in ¢,and d.?

d THE CENTER FOR VOCATIONAL EDUCATION

" 3. Paper clip box.

B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC
CENTIVETRES

You are now ready to develop your ablhty to estimate
m cubxc centimetres,

Remember the size of ¢ cubic centimetre. For-each of
the following items, use the iirocedures for estimating in
metres.
Haw Close
Estimate Measurement Were You?
() (em’)

L Indexcadfile ... ... . .

box,

4, Box of staples.

 THELITRE ()

A. DEVELOP A FEELING FOR A LITRE

1. Take a:one litre beaker and fill it with-water,

2. Pour the water into paper cups, fillingeachias full asyou

usually do. How many cups do you fill?
THAT ISHOWMUCH IS.IN ONE LITRE!
3. Pill the litre container-wath rice. |

- THATIS HOWMUCHTT TAKES TO FILL A ONE
LITRE CONTAINER'

erl’ClSG 3
(contmued on next page)"



B, 'DEVELOP YOUR ABILITY 7O ESTIMATE IN LITRES . DEVELOP voua ABILITY 10 ESTIMATE N MILLILIT 1

- Youare ndjw“ready tQdevel‘opyo'ur ability to estimate in o ‘ You ate now readyto esimate in millires, Follow the .
litres. To write two and one-half litees, you write 2.51, or procedures used for estimating metres, o
2.5 litres. To write one-half litre, you write 0.5.1, or 0.5 h How Close ©
litre, To write two and three-fourths litres, you write c Dstimate Measurement. Viere You?
2,751, or 2,75 litres, () (ml)
For each of the following items, use the proceduz:s for 1 Smalt juice can, '
estimating in metres, How Close 2. Paper cupor tea
Estimate Measurement Were:You? tp.
() 1} 3. Soft drink can.
- 1. Mediumssize . o
freezer container. 4. Bottle
2. Large freezer. : |
container. | IV, THE CUBIC METRE ()
3. Small freezer | ..
container. | A DEVELOPAFEELING FOR A CUBIC METRE -
4. Bottleorjug 1. Place a one metre:square on the floor next to the wall,
11, THE MILLICTTRE (ml) B 2. Measure a metreUP the wall,

o

3. Picture a box that would fit fnto that space.

Th@fe are 1 000 millilitres in one lltre 1000 ml = 1 litre, Half ‘ THAT. Is THE VOLUME OF ONE CUBIC METRE! ‘

3 htre is 500 mllhhtres, or 0.5 litre = 500 ml

A DEVELOP A FEELING FOR A MILLILITRE , B DRVELOP YOUR ABILITY 10 ESTIMATE IN\CUBI‘C METRES

1. Examme a centlmetre cube. Anything which holds Foreeach of the tollowmg 1tems follow. the estlmatmg woced
1 em® holds 1 ml, -  ures used before.

2 ‘Fill'almillilitre measuring spocn with rice. Enmpty the Estimate Measurement %::: S‘:j’:’,
spoon into your hand, Carefully pour the rice into a : m) () o
-small pile on a sheet of paper. | o
THAT IS HOWMUCH ONE MILLILITRE IS! 1. Office desk.

‘3. Fillthe 5 ml spoon with rice. Pour the ice into another 2. File cabinet.
pile on the sheet of paper, - 3 Small toom. S

| VTHAT I8 5 MILLILITRES, ORONETEASPOON! - oo ook

4, Fillthe 15 ml spoon with rice. Pour the rice mtoathud ‘

pile on the paper,

o LTHAT ISl5 M]LLILITRES OR ONETABLESPOON‘

THE CENT ER FOR VOCATIONAL EDUCATION




'-;*Kllogram Gram

~ The mass f an object is a measure of the amount of matter in the

- matterfrom the object, Weight is the term that most people se when
they mean mass. The weight of an object is affected by gravity; the

" mass of:an object is not. For example, the weight of a person on earth
might be 120 pounds; that same person’s weight on the moon would be
20 pouads. This difference is because the pull of gravity on the moon
s less than the pull of gravity on earth. A person's mass on the earth

* and on'the moon would be the same. .The metric system does not
measuresweight-it measures mass. We will use the term mass here.

" The symbol for gram isg.

.V‘M'ASS (W EIGHT) MEASUREMENT ACTIVITIES

i object. This amount is always the same unless you add or subtract some

I

Mass
(k)
1 kilogram box.
Textbook. —
Bag of s_ugar. | —
Package of paper.
Your own mass, —

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS ,

o B
- The symbol for kilogramiskg. -
. Thete are 1 000 grams in one kl]ogram or1000g 1kg For the following items ESTIMATE the mass of the ob]ectm
. kilograms, then use the seale o balance to find the exact mass -
Half a kilogram can be written as 500 gior 0.5 kg, of the object, Write the exact mass in the MEASUREMENT
A:quarter of a kilogram can be written as 250 g,or 0.25 k. column. Determine how close your estimate 5.
Two.and three-fourths kilograms is written as 2.75 kg. How Close
. \ r | Estimate Measwrement Were You?
o (kg) (kg)
I THEKILOGRAM (k) ,
| \ , : 1. Bagofrice,
~ DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 2. Bag of nails.
| USIngabalancé or scale, find the mass of the items on the table. 4 Iggzgfecpur e or
Before you find the mass, notice how heavy the object “feels” k MELCase. e
and:compare it to the reading on the scale or balance, ‘4, Another person,
5. Afew books.

THE CENTER FOR VOCATIONAL EDUCATION

Exerclsefi
(contmued on next p




. TEMPERATURE MEASUREMENT ACTIVITIES

f\;‘Degree Celsius

- )

DEGREE CELS! JS (°C)

" Degree Celsius {°C) is the metric measure for temperature,

A, DEVELOP A FEELING FOR DEGREE CELSIUS
, '{a_kﬁe a Celsius thermometer, Look at the marks on it.

1. Find O degrees.

. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE-
MENT. See how close your estimates and actual measure-
ments are,
How Close
Estimate Measwrement Were You?

et AR e A 1

Find the temperature,

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATER BOILS AT 100 DEGREES CELSIUS (100°C)

Find the temperature of the room, °C. Isthe
room cool, warm, or about right?

Put some hot water from the faucet into a container.
Find the temperature, _____°C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, or just warm?

Put some cold water in a container with a thermometer.
°C. Dip your finger into
the water. I5 it cool, cold, or very cold?

Bend your arm with the inside of your elbow atound the

 bottom of the thermometer. After about three minutes

find the temperature. °C. Your skin tempera-
ture is not-as-high-as-your-body temperature.

NORMAL BODY TEMPERATURE IS 37 DEGREES
CELSIUS (37°C).

A FEVER I8 39°C.

G{ THE CENTER FOR VOCATIONAL EDUCATION

. Mix of ice and water.

(g (0

. Mix some hot and

cold waterina
container, Dip your
finger into-the
water.

Pour out some of
the water, Add some
hot water. Dip your

finger quickly into

the water,

. Outdoor tempera-

ture,

Sunny window sill.

. Temperature at

floor,

. Temperature at

celling. ... ..

Exercise 5
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UNIT

METRICS IN THIS OCCUPATION [

Changeover to the metric system is under way. Large cormeybmons are already using | |
metric measurement to compete in the world market. The metz: -ystem has beemmused in

OBJECTIVES - various parts of industrial and scientific communities for years. Liejisation, pastiin
: : 1975, authorizes an orderly transition o use of the metricsyster. A» businesses gua
The student will recognize and use the metric industres make this metric changeover, employees will nee: . to Use nygic meast=ment
terms, units, and symbols used in this occupa- in job-related tasks, |
tion, :
Table 2 lists those metric terms which are most commonly us.-. , this occupation,
®  Given ametric unit, state its use in this These terms are teplacing the measurement units used currently. &% - inds of jobr
“occupation, related tasks use measurement? Think of the many different kine#: { m.easurements you .
" now make and use Table 2 to discuss the metric terms which replt #--m. See if you
®  Given ameasurement task in thisoccupe- | can add to the list of uses beside each metric temm.
tion, select the appropriate metric unit
and measurement tool,

SUGGESTED TEACHING SEQUENCE

| 1. Assemble metric measurement tools (rules,
o tapes, scales, thermometers, etc.) and L
objects related to this occupation. ’]lllllll.

9. Discuss with students how to read the o | I

tools.

3. Present and have students discuss
" Information Sheet 2 and Table 2.

4, Have students learn occupatxonally
related metric measurements by complet-
ing Exercises 6 and 7.

- 5. Test performance by using Section A of
“Testing Metric Abilities.”

e
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 METRIC UNIT* FO COMMERCIAL, INDUSTRIAL, RESIDENTIAL BLECTRICITY

* Quantity | M’Unit Symbel Use
. e :‘ 4\ ' ji—
i
. Linear dimensions { millimetre mm wire thickmess, fastenerangiihand diameter
g sentimetre om measurefsr hox openings and Box sizes
| melre m wire mgths
| Yometre km powesiimes, underground pipe, travel, skipping distances,
| customens locations
Area | -square millimetre o’ cross-sectional ares of wire
b square metre m? floor spaee for power pandf.zoom sizeor lighting
Volume | cubic centimetre o’ stbragesspace in cabinet snd 200l hoxmezspace needed for a
iﬁ., wiringibox, or space availale:inside a-airing box
! cubic metre m’ size of a toom or bullding
J
i
Mass {  kilograms kg supplies and materials, Bgtures, panels:
Heat energy kilojoule kl warm air-to heat room.
#Tempersture | degree Celsius ° used to give ambient reference temperature for wire‘
resistance standards, oil temperature
‘ N
Pressure kilopascal kPa measure pressure in it lines
Flow rate (liquids or gases) litres per minute 1/min air flow for heating or cooling
1 Tifres per hour th pump or metering capacities

NOTE:  All other electricsl umita.are currentlymetric and they will not change.
NEMA will beiissiingiinfbrmation on electrical metric standards in the future.

‘Kelvin~may-be-uxed-inAmmmMmciﬁcatiomntechnical.reports.,_.e273?!2..:'-».0]{, ,0305..2.7.3.1{,.10000,5”313_1(.,,_‘ o

Table 2




gUT METRIC UNITS

-+ Tedgiveryou practice with metric units, . it estimalesthe measure. | Bstimate | Actua .
. mentsof thedtoms below. Write down your: .st guesment te the item, - - ~ |
".* Then actually-measure the item and write dewn youranswets using the L& thgegﬂ;fe ahW?O? bitused
L " o bote & hole for service
_ Correct mefricsymbols. The more you pracszz, the e&wrtwlll be. entrance cable
Zstimate Actual .. Measwre the thieknass of
| . the entrance wafl
Lengt | -
: ngthl Height ofmutlet from floor g“ e
o e m 16. Desk top
2. Lewgth of wwall 17, Classroom floot
3. Length of afixture 18. ‘Workbench
1 Comides
Conridgefuse length 19. Power pane] base
. Width of a doubl
b | g;’;gtnht%fr:aigilbe 20, Area of room for lighting
6. Diameterof 000 21. Aveaneeded to install
p—— _ control panel
7. Height of switch from floot - Valiasne/Eapacity
_ 2 Junction box
- 8, Stripand megsurea | | -
piege:of wite for eamnection 23. Octogon box
~omswitch
‘ : 24.. Bingle gang old-work:b
9. Lewgth of wireneeded | bepog el mork b
formnderwriter's knot | \ 25. Tocker
10. Outside diameter of thin | %, Handy box
- wallconduit | T
Z1. Tapacity-of atank
11. Inside diameter of rigid L i ‘y o -
- conduif, \ 28, Piece of rigid conduit
12. Thickness of thie wall , 99, Sall box
of rigid conduit I - :
: . 30_ Wire camacityofa 18mm | . | .
-==18:~Measure lengttrof wood ~ T coridu?t%sin%’i’ No. 10 |
‘ screw:used forffastening © THW gage win:
: Scey wienng gége W
Service entranee:cable clanm:
, T"%“-WRFORWOCA“W“‘ON | | Exercis=6

’ e NI



oty .
L e T .

Sgimate | Actual SAMPLE METRIC DRAWING

Mass
31, Pieceofpipe | REAR

32. Motor 1 10)
33, Light fistute | |
34, Electric panel

35, 3 melresick of rigd D~ = === ===~ ~Q)
conduit |

E
36. 3 metre stick of thin :‘
wall conduit l

37, Wall clock
38, Wire stxipper
39, Alitre of water (net)

FLOOR PLAN

ELECTRICAL

Temperature
40, Outside

41, Inside
42, Hot water tap

S m

43. Cold water tap
44, Water-cooks water

g

{5, Foshomerol |

ol

46. Temperature of motat: | ;- ‘ ;
beating , ‘ Y

O Conduit bent towards you
® Conduit bent away from you

~~a Conduit in floor

~~ Conduitinwill

W
b

- Exercise 6 (mnﬁnugd)
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W]RWG WITH METRICS

It is important to know what metric measutement to use. Show

, t b
what:measutement to use in the followmg situations, 1 ;rlfg;;m e oFhotwaterfrom
1. Length of conduit needed from 14. Diameter of a solenoid
ceiling to switch box.
15, The depth of a power control
2. Determine the dimensions of a console
wall support needed for 13 mm
conduit. 16. Length of a porcelain insulator
.23: Meagure the intervals for support 17. Length of a fluoreseent fixture
clamps for 13 mm conduit. reflector
4. Messure the length of cable needed 18. Diameter of a pipe for power
to run a switch loop from ceiling entrance
outlet to the wall switch in the room.
19, Length of fire extinguisher
3. Depth of ditch needed for an unde=
ground wire to be used for a ground. 0. Cut opening n pane for
8. The distance from the ground to mstalhngaiAC voltmeter
tge Reatherhead 2L, Length of extension cord
" o : needed to provide power to
7. Beight of meter on outside wall, it center of the clsstoom
8. Lapacity of wash besin.
99 Length of three wite cable used
9. Fuel tank capacity of a portable in residential witing
power generator, '
98. Circular mil of entrance cable
10. Width of the wire groove in porcelain ' '
insulators used for the service wires. 24, Thickness of copper wire including
‘ . insulation that is used for wiring a
11, Measure a pipe that would be needed chime
to accommodate four wire, three phase T
electric service, 500 amperes. 25. Distance of outlet switch from
floct
12., Measure the Jength of a coupling used %

with rigid conduit.

Drill bit for holes fot wiring runs

8- THE CENTER FOR VOCATIONAL EDUCATION

Exercise 7




WIRING WITH METRICS

2l. Dimensions of outlet box:
a. Length

~b. - Width , o .
. METRIC BLUEPRINT
— ~ a o
98. Dimensions of screw for installing
duplex outlet: — a— _.7L
a. Length 8 q:l) \ |
b. Diameter OUTLET
29. Length of screwdriver blade
30, Length of wire needed from ceiling T
outlet to wall switch ’
31, M . ©
easure the longest wire run from <
the entrance box | R
32. Compute the area of a smal
room ;
BEDROOM:1
33. Volume of an old work box
I
In—-f-——-(
frme 0 e 00—y
44m
- SCALE: 1mm =50 mm
Exercise 7

(continued)




OBJECTIVE

. The student will recognize and use met.
e equlvalents

9 Given ametric unit, state an equivalent
in a larger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE

-1 Make available the Information Sheets
B (3 -8) and the associated Exercises
(8- 14),oneatat1me

As soon as you have presented the
- Information, have the students complete
each Exercise,

METRICMETRIC EQUVALENTS
Centimetres and Millimetres

n

—
( IIIIIIIIII‘HII]lllllHlllllll‘ﬂll[HH'HH(IIH’IHI i

12 345 6 1

2 3 4 5§ s;..;,_;"

Look at the picture of the nail next to the ruler, The nail is 57 mm long. This is5 om+ 7 mm,

Theze are 10 mm n each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=0.Tcm,s05Tmm = §em+7mm

= dem+0.7 cm
= 5.7 em. Therefore 57 mmis the same as 5.7 cm.

Now measure the paper clip, It is 34 mm. This s the same as 3 tm + mm, Since each
millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em. So, the paper clipis

s4mm 3cm+4mm ;
= 34.cm. Thls means that 34 mm is thesame as 3.4 cm.

. information Sheet 3

Check their answers on the page titled Now you try some,

ANSWERS TO EXERCISES AND

TEST. a) 26mm= tm e) 182mm = tm
S b) 583 mm = om f) 802mm = om
b Test.performance.by-using Section B of : :
© “Tegting Metric Abiliies” ¢) $dmm o ¢) 140mm = em

d) 680 mm = cm h) 2307Tmm = cm
Exercise 8

W k- TME CENTER FOR VOCATIONAL EDUCATION




M‘etres, Centimetres, and Mllhmetres

;Thére are 100 centlmetres in one metre. Thus,

 Ime2x100em= 200em,
Jm> 3x100cm= 300 cm,
8m= 8x100cm=¢__800cm.
36 m = 36 x 100 cm.= 3600 em.

‘There are 1 000 millimetres in one metre, so

2m= 2x1000mm = 2000 mm,
dm= 3x1000mm= 3000 mm,
6m= 6x1000mm= 6000mm,
24m = 24 x 1000 mm = 24 000 mm,

From your work with decimals you should know that

| one-half‘of a metre can be written 0.5 m (five-tenths of a metre),
- one-fourth of a centimetre can be written 0.25 cm
(twenty-five hundredths of a centimetre).

i ‘{ This means that if you want to change three-fourths of a metre to
~| millimetres, you would multiply by 1 000, So

075m= 0,75x1000 mm

SR BLre

1000
5x 100 ™

75 % 10 mm

"

"

i

1lhhtres to thres
There are 1 000 mxlllhtres in one litre, This means that

) 000 millilitze i the same as 2 litrs,
3 000 m} is the same s 3 litres,
4000 ml is the same as 4 litres,

12 000 ml is the same as 12 litres,

Since there are 1 000 millites in each litre, one way fo change mllh
litres to litres is to divide bleW For example,

1000 .
1000 ml = 7707 litre = 1 litre,
2000ml = %%g% litres = 2 litres,

And, asa final example,

00
e [ifrog = 28 itres,

o 280
28000 m 000

What if something holds 500 ml? How many litres is this? This is
worked the Same Way,

500 m) =g v =05 e (edeths of e . So 500l
is the same as one-half {0.5) of a litre,

Change 57 millilitres to litres.

31

57ml= 00

litra).

e [itre = (057 litre (fifty-seven thousandths ofa

750 mm. This means that 0,75 m = 750 mm, . J

A |
.” Information Sheet 4
~ Fill in the following chart.

- | Y,

 Information Sheet 5
Now you try some. Complete the following chatt, )

[ e
m;:re ceng’r‘netre millrinmnftﬁ millilires ltres
- i (m)=—==—0)
] 100 1000 3000 w4
2 200 : 5000
3 ' 8
9 14000
5000 pA)
T4 S00 0.4
08 80 700
0.6 600 & 09
250
047
215

Exercise 9

Exercise 10 :'




thres to Mﬂi‘llili.

- So,

2 litres=2  x1000m= 2000ml
7 litres=7  x1000mi=7000ml,
13 litres =13 x 1000 m=13 000 ml,
- 0.65 litre = 0.65x 1000 mig 650 ml.,

What do ybu do if you need to ‘charige litres to millilitres? Remember,
* there are 1000 millilitres in one tre, o 1 litre = 1000 .

Ktlograms to Grams
To Lhange ktlograms to grams, you multtply by 1 000
E! kg—t x1000g= 4000,

2B hg=20 x1000g=23000
075kg= 075x1000g= 7504,

/

Now you try some. Complete the following chart.

Informatiort Sheet 6

There are 1000 grams in one kllogram This means that

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg, -
700 g is the same as 0.7 kg; and so on.

*changing from millilitres to litres,

litres | milllitres |

1 ml

8 8000

5

4

32000

04

053 -
480 Exercise 11
Grams to Kllograms

To change from grams to kilograms, you use the same ptocedure for

o ‘ ) |
Information Shest 8

Complete the following chart,

kilograms grams
ke g
1 1000
il
125000
04 .
06y -
175 Exercise 13 -

Changing Units at Work

‘Some of the things you use in this occupatton may be measured in :
different mettic units. . Practice changmg each of the following to
ntetnc  equivalents by completmg these statements ‘

a)500cmofw1rets . m -
b) 260 mlof solutionis 1.
¢ ) 6 cm diameter pipe is mm
-d)2500gofollis___ - kg
¢) 120mmoftapeis - -~ em
) 0.26 ltre of liquid solventis_________ml

§) 2000kgofcompoundis ¢
b} 0.5 litre of concentrate is __ml

Ty the‘fol]owing ones.

Exercise 12

-t Information Shest 7

B A S

1) 2m board is | mm
)-500-g-of nailsis kg
k) 600mlof cleaneris = |’
) 05tofcementis - - kg
m) 10mofwirels om
n) 2.5 cm diameter pipe is mm

0) 2400 mm wall panel lengthis ______“em




SELECTING AND USING |
METRIC IN STRUMENTS TOOLS AND DEVICES

OBJECTIVE

o Give metric and Customay tool,
. instruments, or deviees, differentiate
between metric and Customary. .

. Given a residential electricity task,
‘select and use an appropriate tool,
instrument or device,

o Given a metric measurement task,
judge the metric quantity within
25% and measure within 5% accuracy.

© SUGGESTED TEACHINGSEQUENCE

-] Agsemible metric and Customiary measur-
iingstaols and devices (rulessscales, °C

thermometer, drill bits, weenches, mi-

2. ?Eave students examine metric tools and
instruments for distinguishing character-
istics and compare them with Customary
tools and instruments.

3. Have students verbally descnbe charac-

, The student will recognize and e Selecting an m1proper tool or mlsreadmg 3 scale can result in an unproper sales form,
" instruments, tools, and devices for measure- damaged materials, or injury to self o fellow workets. For example, putting 207 pounds
" ment tasks in this occupation. per squate inch of pressure (psi) in a truck tire ‘designed for 207 kilopascals (about 30 pm)

* could cause a fatal accident, Here are some suggestlons

L.

Find out in advance whether Customaty or ‘metric units, tools, instruments, or pro
ducts are needed for a given task. —

Examine the tool or mstrument before uSing it

The metric system is declmal system. Look for units marked off in whole numbers,
tens or tenths, hundreds or hundrcdths

Look for metrie symbols on the tnols of gages such as m, mm, kg, g, kPa, etc.

Look fordecimal fractlons (0.“25) oL declmal mmed fractions (250) rather than

commor:fractions (3/8) on il bxts feeler gages, ete.

- Bome products may: havex spmal metric symbol such a5 block Mtoshow theyare ‘

etric.

«rometer, vernier calipers, feeler gages) 7. Don't farce bolts, wrenches, azother devices which are ot { itting properly. |
and-display in separate groups:at leaming S |
mtlons | i 8. Practice selecting and using houis, instruments, and devices.

tenstlcs

e Present or make available Information
‘Shleet 9,

5. Mix metric and Customary tools or
equipment at learning station. Give
students Exercise 15 and the
apptopriate Exercise 16,

6. Test performance by using Section C
. of “Testing Metric Abiities.”

" THE CENTER FOR VOCATIGNAL EDUCATION

Information Sheetd . - ;




WHICH TOOLS FOR THE JOB?

- Practrce and prepare to demonstrate your:ability to rdentrfy,
_select, and use metric-scaled tools:and-instruments for the tasks given

- priate precision of the tool, instrument, or task.

k Vbelow You should be.able to use the measurement tools to the appro-

Select and demonstrate:or iéscribe use of:tools, instruments, or
devices to:

1. Fil a can with 2 litres.of lubricating oil S.A.E. 30.
2 Get 5 kilograrns of ragfor your work aree.

3, Measure the volume of 2 small room for a new contro]
console installation.

4, Toke the temperature of the room.
5 Determine the distance between adjacent work benches,

6. Estimate the maximurm length of screws needed to mount
amotor on a machine,

7. Measure the length of wstandard section of condut,

9. Measure the length of ane of the welding electrodes on
a spot welder.

100 Mgg:re the wrdth ofan electrrc motor pulley for selectmg
S a . .,

11 Find the length of wire cable needed to hook -up a motor
from an overhead buss bar.

12 Measure the drameter of an electric motor drive shaft.”

T, - Orderasmall spookofmumber 20 magnet wire,

1.
18,

18,

20.
~ together:

21,
2,
n,
.
2%,
-9

.

28,

29,

,.Select‘therneeded,tool,to seclite apc‘ond‘ult to_a swrtch box

Compute the area of the tool toom.

| Measure 10 metres of b mm wire. -

Measute 6 metres ofentrance cable from the spoal. :

Make the measurements for the wire which was used to
Wire your classroom switches and outlets.

Determine how much conduit is needed in your classroom o
according to the Jocal code, ;

Select the coupling needed to butt two condurts

Measure the.ambient temperature of a runnrng electnc
motor

Measure the diameter of the spark plug from 2 portable
‘power umt r

Locate the suppor pole for the sevice entrance cable.

Messure the spating betWeen the room lghts

Fill an order for a spool of 2 mm wire.

Measure an outlet’ box to contam two swrtches

———————

187 Measure the length of bare wire to put around the contact
screw on.a male plug,

14. Determine how much wire is needed for a “T" splice.

15, Measare the length of conduit needed to suspend a
ﬂuorescent fixture from the ceiling, -

- 16, Measure the size wrench needed to trghten the mountmg
o nut on arotary swrtch

30,
3L

3.
to the burldrng

33,

Defermine the shrppmg mmass of 12 cerlmg outlet hoxes,

Select the dnll brt fora v 6 mm non- metallrc three wrre cabl

Determine the size of i clamp to fasten the entrance cable

Find the mass of any prece of common house wrre 2 metres

THE CENTER FOR VOCATIONAL EDUCATION

' long to determme the spacmg of support staples. .




MEASRNGUPIN
COMMERCIAL ELECTRICITY

 MEASURINGUPIN
INDUSTRIAL ELECTRICITY

* For the tasks below, estimate the metric measurerent to within
20% of actuel measurement, and verify the estimation by megstring

Por the tasks below, estmate the metric measurement o within lf

20% of actual measurement, and venfy the estlmatlon by measurmg
to within 5% of actual measurement, | |

to within 5% of actual measurement,

. Estimate Verify

Estimate Verify

1. Width of an “I" beam,

. Tempetature of cooking area,

'3, Widthiof luminaie reflectors
" in room.

| 4L Length of luminaire reflectors
in'room.

. ., Length of chain used to suspend
 luminaires,

| 6. Dimensions ofaweﬁtherproof
- outlet box: .

a.  Width

- b, Height

7. Heightaffuse pane,

8. Lengthof the threads cut on the
- end:of a rigid conduit.

| .9, Thickness of dry wall:
o aSide wall

b, Ceiling

10, -Size of hole needed to install a
Junction box:

1

Physical dimensions of an

electrical motor.

Mark on a wall the location of an
outlet accordmg to code,

Len3th ol ﬂuorescgnt b, |

'Dim‘ension‘s‘of aballast;

 Height

- Width

Measue a replacement bushing

for an electric motor amature.

The dimensions of a safety cover

for an electric motor.

How mich oil will a lubrication
cup on a machine hold,

Dimensions of a control console:

Width

B I,

b. - Width

| 11, The width and height of a raceway

- Length

Volume of a control console.

10.

Measure the height of a voltage
transformet.

111

Measure the diametet of nine
pairs of bell wite,

£ CENTER FOR VOCATIONAL EDUCATION

that-would be required to accept
" three No, 12 gage wires THW:
o a. Length
| b Width
Exercise 16
(Commescial Blectricity)

Exercise16
(Industnal Electnclty)




,.,_*MEASURH\IG UP IN o
-RESIDENTIAL ELECTRICITY

- For the tasks below, estimate the mettic measurement to thhm %%
 *|..of actual measurement, and verify the estimation by measuring to within
| B% of actusl measurement,

Estimate Verify

1. Height of wall outlet from floor | ' 1
2. Entrance box size: ‘
o Height

“ b, Width ..
3, Temperatute of room

4, Height from floor for the
installation of an electric
dryer outlet

5. Length of wires needed for the
installation of the service
entrance:

a.  Wire from meter box to
the mast

b Wiretom themeterto |
circuit breaker panel

6. Compute the volume of your
__ present room

7. Using a part of the classtoom
~wall, show how to locate the
outlet in the visual, “Metric
Blueprint” (p. 17). The outlet
is to be placed halfway. be-
tween the doors

———

-8, Find what size hole is needed
t6"mOunt an outdoor flood-
light fixture on a house if a -
standard junction box is used

9. The distance from the fuse box
~ toan electric dryer receptacle

“ 10, Locate the center of the room
to install a light fixture: '

. Length
b. - Width

Exercise 16
s (Residential Electricity)



UNIT

OBJECTIVE

The student will recognize and use metric
and Customary units intetchangeably in order.
ing, selling, and using products and supplies in
this occupation,

Given a Customary (or metric) measure-
ment, find the metric (or Customary)
equivalent on a convetsion table,

o Given a Customary unit, state the re.
placement unit.

SUGGESTED TEACHING SEQUENCE

1. Assemble packages and containers of
* materials,

2. Present or make available Information
Sheet 10 and Table 3.

3. Have students find approximate metric-
Customary equivalents by using
Exercise 17.

4, Test performance by using Section D of
“Testing Metric Abilities."

(METRIC-CUSTOMARY EQUIVALENTS

During the transition period there will be a need for finding equivalents between systems,
Conversion tables list calculated equivalents between the two systems. When a close equwalent
is needed, a conversion table can be used to find it. Follow these steps:

1. Determine which conversion table is needed.

2. Look up the known number in the appropriate column; if not listed, find numbers you
can add together to make the total of the known number.

3, Read the equivalent(s) from the next column,

Table 3 on the next page gives an example of a metric-Customary conversion table which
you can use fot practice in finding approximate equivalents. Table 3 can be used with Exerclse
17, Part 2 and Part 3.

- Below is a table of metric-Customary equivalents which tells you what the metric replace-

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The
symbol & means “nearly equal to.” |

1 m~ J.28 feet 1 foot ~ 0,305 m 1ml=~007thsp 1thsp>15ml

lm~1.09yards 1yard=091m 11~338floz 1floz>29.6ml
1km = 0,62 mile 1 mile % 1,61 km 11~42cps  leup237ml
Tem* ~016sqin ~ 1sqin®6.5cm? 1121 pts 1pt~0471
Imt~108sqft  1sqft®0.09 m? 11~106q¢ ~ 1qt~095]
Im*~12sqyd  1sqydx08m? 11202%6g  1galx3791
1 hectare % 2.5 acres lacre~0.4 hectare 1 gram = 0.035 oz lozx28.3¢
lem* ~0.06cuin  1cuin~16.4 cm’ 1kg=221b 11b>0.45kg
Im’~33cuft  lcuft>003m® 1metric ton=22051b 1ton~907.2kg

Im**13cuyd  louyd=08m’ 1kPax0145psi  1psi~6.895kPa

*Adapted from Let's Measure Metric, A Teacher's Introduction to Metric Measurement. Division of Educational

lem~039inch  linch®254em  Imix02tp  ltspximl

Information Sheet 10

@ign and Renewal, Ohio Department of Education, 65 8. Front Street, Columbus, OH 43213, 1975. j ‘ lf_
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“CONVERSION TABLES

A ¥/ Vo LS

L e A A A R

SQUANY PEET TO SQUARE METRES

e ANV

fyt m fi} m! fi? m’ fi? m?
et NV Anpramncs

100 99,90 100 9.29 10 093 1 0,09
B e A AR

2000 185.81 200 18,58 20 1.86 2 0,19
e ALYV e,

3000 2811 300 .81 30 219 3 028
e ASN Vi,

4000 371,61 400 3116 40 312 4 037

AN VA

5000 464,52 500 16,45 50 4,65 5 046
et NN N pgtmtiner,

6000 557,42 600 55,74 60 5,57 6 0.56
P VA AR S S —

000 650,32 700" 65,03 10 6.50 7 0.65
e N TAAR T

8000 143.99 800 14,32 80 743 8 0.74
e AN M A i,

9000 836.13 900 83.61 90 8.36 9 0.84
et AN M,
SQUAKE METRES TO SQUARE FEET
et e A VA A e,

v gt m' ft? m! gt m’ ft2
ey’ P sasmio :

100 1076.39 10 107.64 1 10.76 0.1 1.08
——“A\ NV e,

M 2152.78 2 215.98. 2 21.53 0.2 2.15
et A AN e 4

Ml 3229.17 30 322.92 3 32.29 03 3.2
e ATV e - -

gl 4305.56 40 43056 | - 4 43060 04 431
e ANV A e,

500 5381.96 50 - 538.20 5 53.82 05 538
[Ny YAV .

g0 6458.35 __weo 645.83 6 64.58 0.6 6.46

™ 1534.74 10 15347 1 15.45 07 153
Py A ,: .

990 968752 9 . 96875 9 96.87 09 9,69

Table 3
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© ANYWAY YOU WANTIT

1. Your are working in an electrical supply store or warehouse.
With the change to metric measurement some of the things
you order, sell or use are marked only in metric units, You
will need to be familiar with appropriate Customary equiv-
alents in order to communicate with customers and suppliers
who use Customary units. To develop your skill use the Table

on Information Sheet 10 and

give the approximate metric

quantity (both number and unit) for each of the following

Customary quantities.

Customary Quantity

 Metric Quantity

8) 91b; of graphite

b) 9 gts. of lube o

©) 3/4 in. conduit

d) 20 £, of wire

¢ ) 6 1. piece of conduit

| £) two-gallon can

§) 4 in. squate box

h) 8 in, needlenose pliers

1) 6 11, 0. of silicone spray

1) 1/21b. of staples

k) 1/2 in, screw

b) 2 miles

2. Use the conversion tables from Table 3 to convert the following:

8)904tf= m?

f)800m?= f,2

b)3osls  md

g)1620m?= g2

k)8766t8=  m?|n) 1189mi= g2
L )46t = mio). 490m?= 2
m)1413 &%= m?|P) 68m?= ft2

. Complete the Requisition Form using the items listed. Convert

the Customary quantities to metric before filling out the form.
Complete all the information (Date, For, Job No., ete.),
Requisition one of each of the following:

) 10 foot piece of 3/4 inch conduit

b)1¢uart of lubricationoll =

¢ ) 2 pound can of wire ease

d ) 250 foot coil of No, 12 electrical wire

e ) 1 carton of 48 inch 2-pin fluorescent lights

c)2500fil=  m

h)4m= g2

d)10562=  mf

i) 49mi= ft,2

i) o84m?= f,2

REQUISITION
Date

For
Job No, Date Wgnted
Deliver to

QTY | UNIT 3 ITEM
Hequested by _
Approved by -

e)e3fl= m?

- BrerciseT? -
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SECTION A
1.

6. The correct way to weite twelve

One kilogram is about the mass thousand millimetres i:

ofa: T
&) 12,000 mm,

(Al nickel 4] 12,000 me

(B} 12.000 mm
(C] 12000mm
(D} 12000 mm

[B] apple seed
[C} basketball
(D] Volkswagen “Beetle”

. A square metre is about the SECTION B
area o' 7. Aboard 20 centimetres wide
is the same as:

(A] " this shest of paper
{B} acard table top

(C} abedspredd

(D] apostage stamp

{A] 2 millimetres
(B) 200 millimetres
[C] 2000 willimetees
(D] 0.2 millmetze

12. For meanring in metres -
you would use a:

[A] container
[B] scele

[C) tape

(D] pressure gage

13, Estimate the length of the line
segment below:

- ]
(A] 23 grams
(B] 6 centimetres
[C} 40 millimetres
(D] 14 pascals

(D] pressure gage

3. The mass of 100 conduit con. ...~

nectors is measured in: 8. An electric switch with a mass
o of 350 grams is the same as: 14, Estimate the length of the line
(A millitre ; segment below:
[B] cubic metres [A] 3500 lograns i
€] Kiograms [B] 0.3 logrn (A]. 10 millnetres
(D] litres (€] 35 Klogpams (B} 4 centimetres
(D] 35 kilograms

4. The length of bolts and screws (C] 4 passls
is measured in; SECTION C “..{D] 23 milligtams
(A] Kilograns 9. For messuring milllitres SECTIOND
B] milli ot would.use:
] miliners ’ 16. The metric unit which replaces
(C] metres [A] setle | the fluid ounce s:
[D] millilitres [B] container [A] litre

5. The correct way to wrile twenty (€] pressure gage [B] hectare
grams is: o (D] ruler [C] millijtre
Al 90 ¢ms i 10, For messuring geams you DY mam

i I [A] container 16. The metric unit which replaces ‘“\"f
[C] 20¢ ; ] sl feet is: |
D} 20 ! Al Kl
o1 [C] presuregage \ il -
- ~ e (D] il - [B]..metre . nn-. -
) [C] millimetrs
11. For measuring kilopascals D
< youwouldwses: - D} pocl
. "[A] container
O\ [B] seale e v ey
w  THE CENTER FOR VOCATIONAL EDUCATION (€] rler TESTH\{GMETRIC AEILITIES ‘



17, The metric unit which replaces

20, The equivalent of 64 m’ I:
[A] 9681582
[B] 648t}
0] 68889 .
(D] 1928

Use this conversion table to
tnswer questions 21 and 22,

mm i | mm i

1000394 |10 038
00 T8 | 20 0n
00 18 | % 118
0 B | o 1;
500 1968 | 50 1y
600 238 | 60 23
0 N6 | 0 2%
800 350 | 80 415
900 %43 | N 3R

e
oy

pounds is:

[A] metric tons

[B] grams

(C] milligrams

(D] kilograms
18, The metric unit which replaces

the gallon is:

[A] cubic metre

(B) " millilitre

[C] gram

(D] litre

Use this conversion table to
answey questions 19 and 20,

X m
10 107.64 1 10,76
20 21528 2 21,63
30 322,92 3 32,29
40 43066 | 4 43.06
50 53820 5 53.82
60 645.83 6 64,68
10 75341 1 76,35
80 86111 8 86.11
9 968.75 -9 96.87

.o 19, The equivalent of 12 ol i
fA] 107.64 ft,z

[B] 32.29 Fr R
[C] 36 ft.2

0] 128174

| - THE CENTER FOR VOCATIONAL EQUCATION

0 0 TR Vg e L 4T A

21. The equivalent of 150 mm is: . g
[A] 591in. | C e
[B) 15in,
[C] 150in,

[D] 394in.

22, The equivalent of 610 mm is:

[A] 6.1in, .
[B] 28.84in, |
[C] 24.01in,

(D] 61in,

 TESTING METRIC ABLLITIES -




ANSWERS T0 EXERCISES AND TEST

EXERCISESTTHRUG Exercise 10 Fxereise 13 Part 2, ]
The answers depend on the items * . 36 "
used for the activities. milllitzes 1 Ltres kxloE;ams | grams g; 2-79 m2

B l g . m

EXERCISET | o l ; = ¢) 23226m?
Currently accepted mettic units of 3000 | 3 / 1{ i d) 9.75m?
measurement for each question are 6000 (6) 1] ( e) 5.85m
shown in Table 2. Standards in each B0 |3 (25) 25000 f) 8611138
occ%zp‘ation are beingesta?lished 14000) | (4] 04 ~_(400) g) 174975417
oW, 30 answers may vary. T30) R 0?95 ((lsg(s)) h] 5,360.42 .2

EXEROISE § o N 0.17) ‘ ) 0087
o Bdem ) S02m |00 | 09 Eneroie 13 k) 8L3n’

o 94em g 1d0.0cm 0 (025] . - ) 428m?
d 60em b 207om T | o a) fm ) gOOOmm m 13197Tm}
S O | 027 b) 0lie ) 05kg  n) 1947537112
EXERCISES § THRU 13 ,, ( | C) 50 mm k] 0.5 litre 0) 5,27431 ft?
. Tablesare reproduced in total. A Exprajse 11 d) 25kg 1) B00kg p) 731941t}
swers are in parentheses. - ¢) 12em ~ m) 1000cm
; o litres | millilitres f) 20ml  n) 25mm
Exercise 9 ] 1l ¢) 2t o] MH0em Part 3,
metre | centimetre | millimetre 8 8000 h) 500 ml a)»3.05 n,l; 1,305 em
m am | mm 5 i) . b)0.95 litre
; ' 9 '
1 o R 26000  EXERCISESISAND16 3; gszkag
5 W0 ooy .l @2 | 32000 The answers depend on the e) 121.92em
SN AE L) 8-?3 :ggg: terts used for the activites.
J “(900) | 19000 2.
B (5000 | 5000 048) | 480 TESTING METRIC ABILITIES
‘38 '“438' (‘4ggg) Exercise 12 : EXERCISE 17 1L ¢ 9 B 16 B
' ‘ [ Patl, 2 8 1.8 11D -
‘,AO‘G‘)’ fG‘())}" Ggo : grams kﬂoErams 09k - 3 C 1D 18 D -
00 5L B ¢ L R | )0k ) Wby oy oo po
(0.148) (14.8) 148 000 ] b) 19lites h) 20.32cm 5 D 13 B 2 ¢
6391 | 639 | 16390) ! ' ¢) 1908em. i) 1Meml ¢ poy 4 g A
Sisannsesansseamsn NN R LB N | SO SRR Y SR N N 13 S A
300 | () e) Ln k) 1%em - g oy B
8000y | 8 i) T58ltres 1) 32km
300 1 (03) |
T | (020

'8 THE CENTER FOR VOCATIONAL EDUCATION |
| ’ 2 U, GOVERNMENT PRIRTING 0Ffl([:1975'757'0§9/62I1| Region No, 511 ‘  ‘::
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*Nestmg Messues, et of 5,

50 ml - 1000 ml

Economy Beaker, set of 6,
50 ml- 1000 ml

Metnc Spoon, set of 5,
T ml-%ml

Dry Measure, set of 3,
80, 125, 250 ml

Plastic Litre Box

Centimetre Cubes

o ‘SUGGESTED METRIC TOOLS AND DEVICES
NEEDED 10 COMPLETE MEASUREMENT TASKS

N © INEXERCISES 1 THROUGHSS
r' (* Optional)
LINEAR MASS
Metre Sticks , Bathroom Seale
Rules, 30 cm *Kilogram Scale
Measuing Tapes, 150 cm *Platform Spnntg Scale
Height Measure acly
*Metre Tape, 10m ﬁ Cgpaclty
% Balance Scale with 8-piece
Trundle Wheel t
*Area Measuring Grid o ¥ .
) 'Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPER ATURE

Celsius Thermometer

§  The Ohio State Unweenty

A 1 it % 4 et

+ 1960 keanny Road * Columbus Qo 43210

)
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,
15, and 16 are indicated by “*.”

Assorted Metric Hardware~Hex nuts, washers, SCTews,

cotter pins, etc. |

Dril Bits~Individual bits or sets, 1 mm to 13 mm range

Vernier Caliper—Pocket slide type, 120 mm range

Micrometer—OQuitside mlctometer caliper, 0 mm to 25 mm

range

Feeler Gage—13 blades, 0.05 mm fo I mmrange

Metres Tape—50 or 100 m tape |

'l‘hennometnrs—-Speclal purpose types such as a clinical

thermometer

" Temperature Devices—Indicators used for ovens, ﬁeezmg[

cooling systems, etc.

Tools~Metric open end or box wrench sets sochet sets,

hex ey sets

J. Weather Devices—Rain gage, barometet humldlty, wmd

" velocity indicators

! P::ssure Gages—Tire pressure, alr, oxygen, hydrauhc, fuel,

¢

' Velocity~Direct reading or vane type meter -

Road Map—State and city road maps

.~ Containers—Buckets, plastic contamers, ele., for mixing
and storing liquids

0. Containers—Boxes, buckets, cans, etc for mlxmg and
stonng dry mgred:ents ,

* A

*

=]

»
p—

=

==

Most of the above xtems may be obtamed from local mdustnal
hardware, and school suppliers, ‘Also, check with your school district’s
math and science departments and or local industries for Joan of their
meftic measurement devices, :

e g A7 PR 1 g S A i b bt bttt

lMeasurmg de\nces »urrently are not available, Substxtute dewces (i.e., thermometer)
may be used to complete the measurement task,

Tools ad Devices List
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* Meteaton Ittt A, .0, Box 236, Norhiel, L. 6009, b
“1974: 28 min,; 16 mm,aound color'$310009“mhm" 1, 00,““‘“]?& -

_ volume and mw,
bjectl."Screen ove i

Adilt Educ'anon. Prodict Uunzauon,'
utton, ’I'he Oluo State Unlvaruity.‘ Colambus,

, A Position Paper for. Voeational,:Technical and Adult. -
Educatxan. Product Utlhzation, The Center for Vocatioml Eduention, ;
The Ohlo State Univenlty, Columbus. OH 43210, 1075, 46 pages;




